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Abstract : Here we review the prognosis of patients with unsuspected gallbladder 
carcinoma（GBC）, detected after laparoscopic cholecystectomy（LC）in a single insti-
tute.  We reviewed the medical records of patients diagnosed with gallbladder stones 
on admission, who underwent LC.  Carcinoma involving the gallbladder was found 
in 22 of 2,770 patients（0.9％）via postoperative pathological examination.  This 
GBC group spanned 58-87 years of age（mean, 75 years; 13 females and 9 males）.  
The preoperative diagnosis was gallbladder stones with acute / chronic cholecystitis 
or adenomyomatosis of the gallbladder in all patients.  We performed an additional 
surgery in 6 of 15 patients with pT2 and T3 disease; of these, 3 patients with pT2 
disease and 1 with pT3 experienced bile spillage during the LC.  The mean survival 
of patients with unexpected GBC was 21 months, with bile spillage occurring as a 
complication of LC identied as a potential risk factor for shorter survival（15.3 vs. 
32.5 months）.  We identied patients with pT2 and pT3 disease after LC, and two 
patients with pT2 and 1 with pT3 who had bile spillage during LC died of perito-
neal dissemination within 28 months, despite additional surgery.  Occasional seeding 
caused by bile spillage during LC should be carefully avoided to minimize the risk 
of developing unsuspected GBC after LC.
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Introduction
　Laparoscopic cholecystectomy（LC）is a standard treatment for symptomatic gallstones. 
Recently, the increased use of LC and difficulties in preoperatively diagnosing gallbladder cancer
（GBC）has increased the incidental discovery of GBC during and after LC, with a reported 
incidence of 0.23-2.85％1-5）.  
　Unfortunately, unexpected LC-related GBC can worsen the disease prognosis3，4，6-11）, manifesting 
as a reported increase in port site metastases5，12）and early peritoneal dissemination13-15）.  This 
increased risk even extends to patients with carcinoma in situ and pathological T1 carcinoma14）. 
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Therefore, special attention should be paid to the LC findings because factors such as bile 
spillage, excessive tumor manipulation, and direct gallbladder contact at the time of extraction 
could influence the prognosis of GBC4，7）.  In contrast, other studies found no change in the 
survival rate of patients diagnosed with GBC after LC1，2，16-19）.  The present study therefore 
investigated the prognosis associated with incidental GBC after LC with complications, such as 
bile spillage.
Patients & methods
　From January 2000 to December 2014, 2,770 patients with gallbladder disease underwent LC 
at Showa University Hospital.  Preoperative evaluations included abdominal ultrasound（US）, 
computed tomography（CT）, and magnetic resonance cholangiopancreatography（MRCP）.  We 
retrospectively analyzed medical records, imaging data, surgical records, pathological findings, and 
long-term outcomes.  The tumors were staged according to the Union for International Cancer 
Control system and General Rule for Clinical and Pathological Studies on Cancer of the Biliary 
Tract, based on the hematoxylin and eosin staining.  This study protocol was approved by the 
Institutional Ethical Committee at Showa University, Japan（notice of approval of IRB protocol 
numbers, 2865）.  Categorical and continuous data were compared using Mann-Whitney U test. 
A P value＜ 0.05 was considered statistically significant.
Results
Preoperative diagnosis
　The preoperative diagnosis was acute / chronic cholelithiasis or adenomyomatosis of the 
gallbladder in the total group of 2,770 patients.  Of these, 22 patients were diagnosed with 
unexpected GBC postoperatively, following a preoperative diagnosis of cholelithiasis.  No patients 
exhibited polypoid lesions on abdominal US or CT.  Moreover, there was no clear evidence of 
cancer, and all 22 therefore underwent LC.
Intraoperative findings
　LC was performed with CO2 pneumoperitoneum.  Bile spillage occurred in 4 of the 22 
patients（18％）during LC, caused by gallbladder perforation during dissection of the gallbladder 
bed or by the grasping forceps.  A retrieval bag was used with all patients to extract the 
resected gallbladder.  LC was converted to open surgery intraoperatively in 4 of 22 cases.  None 
of the patients showed preoperative evidence of malignancy, and GBC was recognized only upon 
postoperative pathological examination.
Pathological characteristics after LC
　Of the 2770 patients in whom LC was attempted, 22（0.8％）had pathologically malignant 
lesions of the resected gallbladder ; Table 1 details the patient characteristics and pathological 
diagnoses of these 22 cases.  In brief, their median age was 75 years（range, 58-87）, with 13 
females and 9 males.  The tumor stage was pT1a in 4 patients, pT1b in 3 patients, pT2 in 14 
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patients, and pT3 in 1 patient.  Further investigation showed lymphatic invasion in 6 patients, 
and venous invasion in 6 with pT2 or pT3 disease（Table 2）.
Additional surgery
　After the diagnosis of GBC, 6 of the 22 patients underwent additional surgeries（liver bed 
resection and regional lymphadenectomy）.  These included 5 patients with pT2 tumors and 1 
patient with a pT3 tumor.  The median interval between LC and the additional surgeries was 
38.1 days（28-77 days）.  Malignant cells were found in the additionally resected specimens of two 
Table 1.   Clinical ndings of incidental gallbladder carcinoma 
diagnosed after laparoscopic cholecystectomy
Patient characteristics n＝ 22
Median age（range, years） 75.4（58-87）






M（T1a）, tumor invades lamina propria; MP（T1b）, T1b, tumor 
invades muscular layer; SS（T2）, tumor invades perimuscular 
connective tissue, with no extension beyond the serosa（visceral 
peritoneum）or into the liver ; subserosa invasion ; SE（T3）, 
tumor perforates the serosa and/or directly invades the liver 
and/or one other adjacent organ or structure, such as stomach, 
duodenum, colon, pancreas, omentum, extrahepatic bile ducts.
Table 2.   Pathological ndings and outcome for six cases of incidental gallbladder carcinoma diagnosed after laparo-
scopic cholecystectomy





1 pap SS 0 0 0 1 1 Lymphadenectomy （＋） （-） Peritoneal Death
2 pap SS 0 0 0 1 1 Liver bed resection, lymphadenectomy （＋） （-） Peritoneal Death
3 tub SS 0 0 0 0 2 Liver bed resection, lymphadenectomy （-） （-） Peritoneal Death
4 tub SE 0 2 1 1 2 Laparotomy （＋） （＋） Peritoneal Death
5 pap SS 0 0 0 1 3 Liver bed resection, lymphadenectomy （-） （-） No Alive
6 pap SS 1 0 0 0 1 Liver bed resection, lymphadenectomy （＋） （-） No Alive
pap, papillary adenocarcinoma; tub, tubullary adenocarcinoma; SS（T2）, tumor invades perimuscular connective tissue, 
with no extension beyond the serosa（visceral peritoneum）or into the liver ; subserosa invasion; SE（T3）, tumor 
perforates the serosa and / or directly invades the liver and / or one other adjacent organ or structure, such as stomach, 
duodenum, colon, pancreas, omentum, extrahepatic bile ducts ; bm, biliary margin; hinf, hepatic inltration; binf, biliary 
inltration; v, metastasis of vein; ly, metastasis of lymph duct
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patients with pT2 disease and one patient with pT3 disease.  Three patients also had metastases to 
the lymph nodes surrounding the common hepatic artery8）and the portal vein（12p）.
Outcomes after additional surgery
　The follow-up time ranged from 9 to 88 months（mean, 31 months）, and there were no 
operative deaths.  After the additional surgery, recurrence was found in 4（66％）of the 6 
patients, including 3 with pT2 disease and 1 with pT3 disease.  Three patients with pT2 who 
showed bile spillage during the laparoscopic surgery subsequently died due to involvement of the 
peritoneal wall.  The site of recurrence was the abdominal wall in 4 patients, 3 with pT2 disease 
and 1 with pT3 disease.  Bile spillage occurred during the procedure in 4 patients, requiring 
use of an isolation sac（Table 2）, and there tended to be a relationship between abdominal 
wall recurrence and bile spillage.  Patients with unexpected GBC who suffered intraoperative 
complications（n＝4）during LC also tended to have shorter survival times than those without 
such complications. （15.2 vs. 38.5 months, mean survival P＝0.04）.
Port site metastasis
　Of the 22 patients who were diagnosed as GBC after LC, 1 patient with pT3 had a port site 
recurrence.  
Discussion
　In the present study, 22 of 2,770 patients（0.8％）who underwent LC for gallbladder disease 
showed pathologically malignant lesions of the resected specimens.  The rate of incidental 
GBC after LC was previously reported as 0.23％-2.85％1-5）.  Patients with gallbladder polyps 
were not included in our study population; however, gallstones resulting from a distinct local 
mucosal irritation and chronic bacterial infection are potentially associated with the malignant 
transformation of cells20-22）.  Therefore, re-examination of such patients would reveal more cases, 
and collaboration with other institutions will be necessary because there are very few cases of 
incidental GBC.
　LC can potentially worsen the prognosis of GBC3，4，6-11）, while not adversely influencing the 
rate of unsuspected GBC after LC1，2，16-19）.  In this study, we reviewed the medical records of 
patients with incidental GBC detected after LC to determine whether complications such as 
bile spillage affected the prognosis in patients with incidental GBC.  There was no incidence of 
bile spillage in patients with pT1 disease in this study, but special attention should be paid to 
avoid bile spillage during LC, even for cases of T1 disease because the risk of early peritoneal 
dissemination is eminent in any progression of GBC due to bile spillage4，7）.  
　Port site recurrence is also a risk of laparoscopic surgery5，12-15，20，23）, and herein we report no 
such complications in patients with pT2 disease, but one case of pT3 disease with a port site 
recurrence.  Most port site recurrences occur at the site of specimen or port removal; however, 
Ricardo et al 17）found no statistically significant differences when comparing the incidence of 
abdominal wall recurrences among surgical procedure categories（laparoscopic vs. open vs. 
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laparoscopic converted to open）, suggesting no increase in abdominal wall implantations following 
laparoscopic surgery, and a more likely cause being the aggressive nature of this tumor.  Paolucci 
et al 5）also suggested that abdominal wall metastases of GBC are not a specific complication of 
laparoscopy5）, although when unsuspected invasive GBC is found after LC, laparoscopic port sites 
should be inspected at reoperation, or at a minimum, the port site through which the gallbladder 
was removed should be widely excised24）.
　It is very important to determine if LC influences the prognosis in patients with GBC.  At 
the Organizing Committee of the 30th Annual Congress of the Japanese Society of Biliary 
Surgery, the 5-year survival rates of patients after LC, according to the depth of invasion, 
were as follows: 99％ in those with pT1a（limited to the mucosa）, 95％ in those with pT1b
（muscularis）, 70％ in those with pT2（subserosa）, 20％ in those with pT3（serosa）, and 0％ 
in those with pT4（serosa with invasion to adjacent organs）18）.  It is therefore unlikely that 
LC could worsen survival among patients with GBC, compared with patients who underwent 
a standard open radical procedure, as long as additional excision was conducted for those with 
laparoscopically removed pT2 or pT3 GBCs18）.  Shimada et al 25）found that systemic dissection of 
N1 and posterior pancreaticoduodenal lymph nodes as well as lymph nodes around the common 
hepatic artery and portal vein was necessary among patients with N2 disease to improve the 
prognosis of patients with GBC and pT2 disease.  In our study, five patients with pT2 disease 
underwent lymphadenectomy, and three died because of peritoneal dissemination.  Sarli16）also 
found no significant difference between LC and open laparotomy in cases of GBC detected after 
LC; however, 3 of our 4 patients with bile spillage during LC died within 28 months because 
of recurrent peritoneal cancer despite undergoing additional surgeries.  Therefore, surgeons who 
perform LC should take great care to prevent inadvertent bile spillage into the surgical field and 
to avoid excessive manipulation of the gallbladder.
　In conclusion, we demonstrated that a cautious surgical approach is desirable during LC, 
particularly to avoid gallbladder perforation.  Such an approach reduces the risk of peritoneal 
dissemination of incidental GBC.
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